Photons are superior information carriers and, consequently, manipulation of photon states, such as all-optical switching (AOS) and cross-phase modulation (XPM), has been considered as a promising means in quantum communication and quantum computation. Due to large nonlinear susceptibilities at low-light levels, the AOS and XPM based on the EIT effect make the single-photon operation feasible. However, existence of the four-wave mixing (FWM) process greatly reduces the switching or phase-modulation efficiency and hinders the single-photon operation. Here, we experimentally and theoretically demonstrated that an optimum switching detuning makes the switching efficiency in the EIT-based AOS reach the ideal efficiency even under the influence of FWM [1] . The results of this work can be directly applied to the EIT-based XPM. Our study provides useful knowledge for the research field of low-light-level or single-photon AOS and XPM in FWM-allowed systems.
